An analysis was made of the optical nonlinear susceptibilities responsible for nonlinear effects of the fourth and fifth order in respect of the electromagnetic field. The corresponding fifth-and sixth-rank tensors are obtained for all crystallographic classes and for the isotropic case. The results are tabulated.
1. We shall find all nonzero components of the fifthand sixth-rank nonlinear susceptibility tensors responsible for various five-and six-photon processes in transparent media. These components are calculated on the assumption of complete internal symmetry of the tensors for all crystallographic classes and for an isotropic medium.
2. When a sufficiently strong electromagnetic wave travels across a nonlinear medium, the polarization of the medium depends nonlinearly on the field and can be described by ternal symmetries. If the frequencies of all the interacting waves are in the transparency band, the nonlinear susceptibility tensor becomes completely symmetric: [D"], i. e., transposition of all the indices of the tensor components is permissible. la 3. We shall allow for the internal symmetry of the nonlinear susceptibility tensors,and, for simplicity, we shall label their components by two indices: Xki-The index k is equal to the number of x's and the index I to the number of y's. The number of z's is then n-k-l, where n is the rank of the tensor in question:
where P s is the spontaneous polarization in the absence of an external field; x a> is the linear susceptibility tensor; x c/> are the nonlinear susceptibility tensors of rank/+l (/=2, .... 5); i, j, k, I, m, n assume the values x, y, and z. The nonlinear susceptibility tensors describing, for example, optical harmonic generation have different in- (2) The nonzero components and the number / of independent components of the tensor x <4) are given in Table 1 ; the corresponding information on the tensor x (5) is given in Table 2 . These tables give only the indices of the components. More complex relationships between the components are denoted by lower-case letters; the meaning of these letters is as follows: The crystallographic axes of class 2 are selected in such a way that the second-order rotation axis is parallel to the Z axis, whereas for class m the reflection plane is perpendicular to the Z axis. The number of independent components of x <4> and X (5> agrees, for all classes, with those calculated in Ref. 13 . The adopted notation allows us to use these tables in finding nonzero components and the relationships between them in the case of nonlinear susceptibility tensors of lower ranks for all crystallographic systems except the cubic system and the isotropic case. The components of the tensor x' 2> are given in Table 1 above the AA line; the components of the tensor x'
3) are given in Table 2 above the BB line. The components of the tensor x (1) , describing the linear susceptibility, are also included in Table 2 (above the CC line).
